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L X V I I I .  -Proceedings of Learned Societies. 

GEOLOGICAL SOCIETY. 

[,Continued from p. 504.] 

June 6th, 1894.--Dr. Henry Woodward, F.R.S., President, 
in the Chair. 

T H E  following communications were read : - -  
1. ' On the Banded Structure of some Tertiary Gabbr~s in the 

Isle of Skye.' By Sir Archibald Geikie, LL.D., D.Sc., F.R.S., F.G.~., 
and J. J.  H. Teall, Esq., M.A., :F.R.S., See.G.S. 

After calling attention to the previous references to the pseudo- 
bedding and banding of the gabbro-masses of the Inner  Hebrides, 
the authors describe the rocks which form the rugged ridge 
of Druim-an-:Eidhne, near the head of Glen Sligachan. This 
ridge is made up of parallel beds, sheets, or sills disposed in a 
general N.N.W. direction with a prevalent easterly dip. Four 
distinct types of gabbro occur :--(1)  dark, fine-grained, granulitie 
gabbros; (2) well-banded gabbros; (3) coarse-grained massive 
gabbros; and (4) pale veins of a highly felspathic gabbro. The 
relative ages of the banded and granulitie gabbros have not been 
definitely settled; but the coarse, massive gabbros are certainly 
intrusive in the banded series and the pale veins cut all the other 
varieties. 

The paper deals mainly with the banded gabbros. They occur 
in successive sheets or sills which vary from a few feet to many 
yards in thickness, and consist of parallel layers of lighter and 
darker material which correspond in direction with the trend of 
the sheets, and are usually inclined to the east or south-east at 
angles ranging from 20 ° to 30 ° . In  some cases the bands can be 
seen to have been puckered or folded. 

The minerals entering into the composition of the banded, as also 
of the other varieties, are labradorite, pyroxene, olivine, and titani- 
i~rons magnetite. The banding is due to a variation in the relative 
proportions of the different constituents and especially in the amount 
of magnetite. Some narrow bands and lentieles are composed 
entirely of pyroxene and magnetite. The variations in chemical 
composition are illustrated by three analyses by Mr. Player. The 
microscopic characters of the rocks are described, and it is shown 
that the minerals of the banded gabbros have not been crushed or 
broken since they were formed. 

The authors conclude that the banding is the result of the intru- 
sion of a heterogeneous magma and that similar banding in certain 
portions of the Lewisian gneiss may have been produced in the same 
way. 
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57~ Geological Society : - -  

2 . '  On the Microscopical Structure of the Derbyshire Car- 
boniferous Dolerites and Tufts.' By H. H. Arnold-Bemrose, ]~sq., 
M.A., F.G.S. 

The paper deals with the petrography of the Toadstones or 
igneous rocks of Derbyshire. Brief reference is made to the work 
of previous petrographers, the age of the rocks, and the question as 
to the number of beds. The outcrops mapped by the Geological 
Survey, and several additional ones, have been examined, and the 
results given in a table for the purpose of the paper and for future 
reference. 

The Toadstone is divided into massive rocks or lavas, and frag- 
mental rocks or tufts. The former consist of olivine-dolerite, either 
with granular or with ophitie augite, and olivine-basalt.. The rock 
is often very fresh, but in some places is altered to a diabase. The 
principal constituent minerals are described. A pseudomorph of 
olivine, optically like biotite and somewhat like Iddingsite but 
differing from it chemically, is fully described. 

The latter portion of the paper deals with the tufts, which are 
much more extensive than has been hitherto supposed. Specimens 
are described, taken from thirteen outcrops. 

3. ' On the Origin of the Permian Breccias of the Midlands, and 
a Comparison of them with the Upper Carboniferous Glacial 
Deposits of India and Australia.' By R. D. Oldham, Esq., F.G.S. 

The author first describes the Permian Breceias of the Midland 
Counties of England, which he had the opportunity of examining at 
Eastertide of the present year. He describes the characters of the 
Breccias, and concludes that they were formed suba~rially as gravel- 
fans by rivers charged with a maximum load of sediment, and 
therefore incapable of performing any appreciable amount of erosion, 
An examination of many of the fragments at Abberley and some at 
Church Hill reveals the presence of scratches, which occur in such 
a manner that the author believes they existed on the fragments 
before they were transported, and discusses the evidence for their 
production by ice or soil-cap movement, deciding in favour of the 
former. 

A short description of the Upper Carboniferous deposits of India 
follows, and it is pointed out that they differ markedly from the 
deposits of Britain. Amongst other things the separation of different 
pebbles by considerable interspace of matrix, and the bending of 
stratification-planes round a pebble as though the pebble had 
dropped from above, is noted, and it is maintained that floating ice 
alone will account for these pebbles being dropped into the Indian 
deposits. Finally, it is remarked that the so-called Upper Car- 
boniferous deposits of India and the Permian deposits of the 
Midlands of Britain may be practically contemporaneous, as main- 
tained by the late Mr. B. F. Blaaford, indicating a possible 
simultaneous existence of glaciers in England, India, and Australia. 
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On Deep .Borings at Culjbrd and Winkfield. 575 

June 20th.--Dr. Henry Woodward, F.R.S., President, 
in the Chair. 

The following communications were read : - -  
1. ' On Deep Borings at Culford and Winkfield, with No~es on 

those at Ware and Cheshunt.' By W. Whitaker, Esq., B.A., 
F.R.S., F.G.S., and A. J. Jukes-Browne, Esq., B.A., F.G.S. 

The four borings are described in detail, so far as the specimens 
examined would permit ; ~hese were few in the case of Culford, but 
many from the other borings. The following is an abstract of the 
formations traversed in each : - -  

Culford. Winkfield. Ware. Cheshunt. 
ft. f~. f~. ft. 

Surface Beds . . . . . . . . . . . .  6 - -  17 14~ 
London Clay . . . . . . . . . . . . .  136 - -  30 
Reading and Thanet Beds . - -  78 - -  46~ 
Upper Chalk . . . . . . . . . . . .  ~ 383 329 ? 183 ? 273 
Middle Chalk . . . . . . . . . .  J 177 227 ? 237 
Lower Chalk . . . . . . . . . . . .  143 219 173 183 
Upper Greensand . . . . . . . .  31 40 44 
Gault . . . . . . . . . . . . . . . . . .  73 264 166~ 153~ 
Lower Greensand . . . . . . . .  32~ 9 - -  
Palaeozoic Rocks . . . . . . . .  19~ - -  35 29~ 

657~ 1243 8415 1011 
The interest of the Culford boring centres in its striking the 

Palaeozoic floor at the small depth of 63,~ feet; but the age of the 
slaty rocks cannot be determined. Although only 20 miles east of 
Ely, no Jurassic rocks exist and the Lower Cretaceous series is only 
about 32 feet thick, the beds differing greatly from those of Cam- 
bridgeshire but resembling those of the same age in the Richmond 
boring. 

The Winkfield boring (3~ miles W.S.W. of Windsor) is remarkable 
for having been successful in obtaining water from the Lower 
Greensand, and for the great depth (1243 feet) to which it was 
carried for this purpose, the Gault being unusually thick. 

The boring at Ware is now for the first time described in detail, 
and former accounts are corrected from specimens preserved by the 
New River Company. By this means, and with the assistance of 
3~r. W. Hill, the authors are able to give a fairly complete account 
of the rocks and to determine the limits of the divisions of the 
Upper Cretaceous Series. They deny the existence of Lower 
Greensand at this locality. 

Of the boring at Cheshunt a more complete account is now given, 
based on information and specimens supplied by Mr. J. Francis, the 
l~.ngineer of the New River Company. 

The paper concludes with a tabular view of all the borings in the 
East of England, showing the level below Ordnance datum at which 
the Palmozoie floor occurs in each. 
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2. ' The Bargate Beds of Surrey, and their ~Iicroseopie Contents.' 
By Frederic Chapman, Esq., F.R.M.S. 

3. ' On Deposits from Snowdrifts, with Special Reference to the 
Origin of the Loess and the Preservation of Mammoth-remains.' 
By Charles Davisou, Esq., M.A., F.G.S. 

4. ' Additions to the Fauna of the OleneZlus-zone of the North- 
west Highlands.' By B. N. Peach, Esq., F.R.S., F.G.S. 

5. ~ Questions relating to the Formation of Coal-Seams, including 
a l~ew Theory of them : suggested by Field and other Observations 
made during the past decade on both sides of the Atlantic.' By 
W. S. Gresley, Esq., F.G.S. 

6. , Observations regarding the Occurrence of Anthracite generally, 
with a New Theory as to its Origin.' By W. S. Gresley, Esq., 
F.G.S. 

After discussing Dr. J. J. Stevenson's theory of the origin of 
anthracite, the author describes the nature and mode of occurrence 
of the anthracites of Pennsylvania, and gives his reasons for con- 
cluding that the de-bituminization of coal was not produced by 
dynamic metamorphism during mountain~building, but rather by 
previously applied hydrothermal action. He. further discusses the 
applicability of his theory to other cases of anthracite, including 
that of South Wales and Ireland. 

7. ~ The Igneous Rocks of the iNeighbourhood of Builth.' By 
Henry Woods, Esq., M.A., P.G.S. 

In south-west Radnorshire ('just north of Builth) there is an area 
of Ordovician and associated igneous rocks, surrounded on all sides 
except the north-west by Silurian beds ; this is shown on Sheets 56 
S.W. and S.E. of the Geological Survey map, and was described by 
~urchison. In  this paper the author gives a map of the southern 
half of this area, and a description of the igneous roeks--andesites, 
andesitio ash, rhyolites, diabase-porphyrite, an~t diabase. The 
diabase-porphyrite is intrusive in the andesite, and the diabase in 
the Llandeilo Shales. The andesitic ash rests on the andesite, and 
is overlain by the Llandeilo Shales. The author concludes that the 
andesites, andesitic ash, rhyolites, and diabase-porphyrite are of 
Lower Llandeilo age ; and that the diabases are post-Llandeilo and 
pre-Llandovery. 

8. ' On the Relations of some of the Older Fragmental Rocks in 
l~orth-west Caernarvonshire.' By Prof. T. G. Bonney, D.Se., LL.D., 
F.R.S., F.G.S., and Miss Catherine A. Raisin, B.Se. 

In a recent paper on ' The Felsites and Conglomerates between 
Bethesda and Llanllyfni, North Wales,' it is argued that, in the 
well-known sections on either side of Llya Padarn, a great uncon- 
formity separates the rocks into two totally distinct groups. 

The authors of the present communication discuss at the outset 
the great physical difficulties involved in this hypothesis ; a subject 
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Intelligence and Miscellaneous Articles. 577 

which, in their opinion, was passed over too lightly by the author 
of that paper. 

They further affirm, in the course of a description of the sections, 
which are most clear and afford the best evidence : - -  

(1) That the strike in both the supposed rock-groups is generally 
similar. 

(2) That the same is true of the dips. 
(3) That very marked identity of lithologieal characters may be 

found in rocks on either side of the alleged unconformity, specimens 
occasionally being practically indistinguishable. 

(4) That in no ease, which has been examined, can any valid 
evidence be found in favour of the alleged unconformity, and that 
in the one which is supposed to be the most satisfactory proof of it 
the facts are wholly opposed to this notion. 

L X I X .  Intelligence and Miscellaneous Articles. 

ON TEE ENERGY OF THE AMPERIAN MOLECULE. 

To the Editors of the Philosolghical Mc~jazin¢. 
GENTLEMEN, 

W I T H  reference to the paper by Fir. Fawcett and myself 
published in your last issue, Prof. Oliver Lodge has kind]y 

sent me the following interesting considerations. 
If  temperature is due solely to translational and vibrational 

motions of molecules, it is possible that au appreciable time may 
be required before the sudden alteration of the rates of rotation 
of the molecules of a piece of iron can cause an alteration in the 
temperature of a neighbouring thermopile. I t  follows that, if this 
be so, an inseparable connexion may still exist between molecular 
spin and molecular magnetism, in spite of our negative result. 

I t  is true that our experiments lasted on the average from two 
to three minutes, and in two cases for four minutes and a half, 
without any marked temperature effect appearing ; but an exami- 
nation of our results in the light of Dr. Lodge's suggestion does 
certainly show that iu every case (except curve f, where the tem- 
perature was probably changing rather rapidly) there is a very 
slight upward tendency of the curve after the first sudden bend is 
over, which is in the direction of the effect sought; and this ten- 
dency is also most conspicuous in the earlier readings (p. 477), 
where the time-interval was greatest. 

I confess that it had not occurred to me as possible that several 
minutes might elapse before an alteration in the rotations of a set 
of molecules could make itself felt in their translational velodties, 
and for molecules consisting of more than one atom this still 
seems to me very unlikely; but if the rotations dealt with are 
those of single atoms spinning about their own centres, between 
which it is perhaps not unreasonable to assume the absence of any 
marked tangential forces daring collision Eand I take this to be the 
case contemplated by Dr. Lodge], there seems to be no reason w h y  

.Phil. ~llag. S 5. Vol. 38. No. 235. Dee. 1894. 2 R 
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